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(57) Abstract: 

PURPOSE: A thin film transistor substrate and a 
method of fabricating the substrate are provided in 
which a color filter is directly formed on the thin film 
transistor substrate to improve aperture rate and the 
color filter is formed using electro- deposition to 
reduce the number of masks used for fabricating the 
thin film transistor. CONSTITUTION: A thin film §§§| 
transistor substrate includes an insulating substrate, 
a plurality of gate lines(21) formed on the insulating 
substrate, and a plurality of data lines(61) 
intersecting the gate lines to define a plurality of 

pixel regions. The substrate further has a plurality of thin film transistors formed at the pixel regions and 
electrically connected to the data lines, a passivation film formed on the substrate, exposing the drain 
electrode of each thin film transistor, and polarizing plates(91 ,92,93) for electro- deposition placed in the 
pixel regions, exposing the drain electrode. The substrate also has a light-shielding layer(IOO) having an 
opening exposing the inner regions of the polarizing plates and a contact hole exposing the drain 
electrode, the first to third color filters(1 21 ,122,123) formed on the exposed region of the polarizing plate, 
and a plurality of pixel electrodes each of which is formed at each pixel region. 
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(54) gfcgt ggHiiAa 21B g 3 ais 

b ^§ 5ai sms «w ^xi^a as 3 is ^soii a& ass, §s:?ie ami 

QIOIEi^OI 1SSJ01 21 H, S« ^Oil ^|0I^^]1[ GHOIQtfOII &J\^2.£ £1301 ggSEJc 

e^xi^S^f fjgSJOi 2iH, ^ ^ ^ XI ^ EH 2f2f2| EBIiei E#AI9l£r MS Of 

01 2!H, fiaQt ^ CHI >M AIM £j CH £>0| Ui^Oil ^ Xl 8>£| ( Eai£i 2^1 

^Ai^ib a^s ^eoi g^sjoi sin. g« ^ 2*011*1 lh? s«m tgsffe 

}H^¥2f k«S E2||°! £R§ »t«AI9|fe 2^ ?S0| &b Xf^^OI li ££|0j 2A2. ^ 

^21 infia 93 ?i on a4on°] i i yxi n 3 § at 3 igsjcn 2in. =20 a 2^ n 

=4-011 2130i if±*J S« C>40H°I SF^S^OI ?«SCH t i^iEif ^ 

^ei ji&oii ggstJi insoii, :>h?#i smaiu 4 an. ssraoii sishot »y mam ag8t?i 
msm Mssab o^asi ^ «oi/d jqissse &$®m * acf. 

JE7 

s*. jh^m, ^H^e 
aw* 

»as| AIOIIOII ^eHXI^Ei dHflEOIIQ. 

£ 2c £ 1011 £A|» HfQf ^^Xl^EH }|fi*» SBti 11 — 11 '1 ©El EAIB B3E0IH, 
£ 38 £ 1011 £A|fi «W M^XI^EH Ill-Ill 'S £A|g B2E0IH. 

E 4a^ & £9°j MAIOflOII $ ga B3IO!IA12i «W MSill^EI UH^IEOI^. 

E 4b2f E 4c^ E 4aO)l EAIff IVb-lVb'2^ IVc-IVc^l 0>£f ^df EA|» SeEOIOj, 

E 5a^ « tt82| MAI Oil Oil CEFdf KlSSfe ¥ tf«H B^I01IA12| ^ M^JI^Ei 3IB2I dHxIEOIIl, 
E 5b2f E 5cb E 5aOII £A|» D\#m *W Vb-Vb'2F Vc-Vc'^M 03-51- S2f £A|& &SEOIW. 
E 6a^ S ^921 MAI Oil Oil ©df !2ESi= Ail 91JJH &^l|0||A|2j ^Qf M^XI^Q J\&2\ BH XI £0111. 
E 6b2f E 6c£r E 6aOII £A|» 21 2|2| Vlb-Vlb'2f VIc-Vlc'^M (Ddf £A|© BSEOIffl. 
E 7afe B ^92] MAI Oil Oil CEfaF «I^£J^ Ul SJHH B^I0ilA|2| egjxi^EI 3IB2I dHXIEOin. 
E 7b2f E 7c ^ E 7a0{| £A|» ^ Vllb-Vllb'Sf Vllc-Vllc'^e ^Ef £A|& BSEOIffl. 

E 8afe B £921 MAIOjIOII ttfdf 15£Jb Q« SIM B)ll01IAj2] SfQt e^jXl^Ei ^IffSJ HH«£0|H. 
E 8b2f E 8c E 8a0il £AI» vnib-Wb'B VIII c- VIII c' 6!S £A|» BSEOIH. 

E 9a^ B ^92J MAI Oil (Ml XII 014d 2j«H B?IIOi|A|2i of Of M^Xi^EI ^|&£i dHXIEOin. 
E 9b2f E 9cb E 9a01l £A|fi PIBg 2f2f iXb-IXb'^ IXc-IXc'^e ©ft ITdf £AIB BSEOICf. 
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atsoi 7i* at j mow $$71 g 
b is§ ^§ sai 9*i§ ^et MgHxi^Ei n asanon ae 201a. 

aa yej A^ggH ab SB SAI 9*1 g o\Ut°l 2H§ HAI 9£lfe a^OI g39CH ab ¥ 9a 31 

a mokhi asaoi a^ ^§§2^ ^aaoi an, on a^oii s&a ei^sfw <*i9§a ^3 

^3 HAI 9*1 gOIIME aa M§£|b 58 ¥ 3|©0I| 3^01 2^ SaEIOI 212, Oil a^Oil 

ej^sifcr ssm ±«s»fcr «w m^xi^qm ^xih a= «w ^eixi^a ™3 sai saoio. mm 
a «w Maxima ^3 sai 9x11= :nioiEa g aoiatia- aa a^a alia. ®± a^ a sf± a 

^Oil Si£lb Sf9 J9M6[b EM^E^ UaaOl ab afSJ M2!M±a 2 1 £31- »W M 

§!jXI^Ei J\E9\ ®± S^j» ltt?»fe a^ K 3(R), *(G), S(B)2| aa Ha^ taSfe 2ib 
Ha s£l 3IB2S ?3£IOj aa. 

2S§ SAI SXI2J 2* UHtfj» gaa BEfl SIS S3Hf 1*01, Df^Bl 0180 Ma ±J2* § 

31 gSfOJ nSSQ. Ma *|2j- 5SAI, ^ MgHXI>t& 3l£a S^OlIb 59 69a 

0^31 MgoUM, HE) 19 S^Oilb 39 E^r 49a 0^31 Mg&P. 

Ma *|2f S9£ £3a aaa ^bflohfe Qf^Bi a^SFB B3. HHSM Sa»fe Ma S3 

if £&Qf TOiei D^3S 8t¥Qia S3 g U^a g91 88101 

a. maM. Ma *]2> ggoii Mgsi^ o^aa 4^1 as §3M B£»s>fe 501 °»3 

sai 9 x1a a^ biei 10m ^a 4=^11 stefAiaat §oiim s^^a. 

»a. sai 9x121 ^efoiesoj j\bs\ i^its aaeo. sr^roi &ui 
a^^^oii si^i a^aaa. ^ib^j ^ibsi 751 3Htf»t ^ 

01 aasha. 



B ^§01 0l¥HXf o^b ^l^^j lib JOS S3 t0]| A189B 0^3 4=1 e^H^AM SAI § 
B ^SOI Ol^HXf o\£ Qm Hl^llb ^§ SAI 9x|°J ¥ ^IB M0121 S3 O^(margin)! 51 



oiae >aa aa»?i flaw & hsoiiai& aa *w san^a^ mm%o\ sib ^i& 
atsiegjixi^a aaas. 01 aa 101 s^hoii asfoi 8«»& i\*m Ajsao. 

a^ ^taiis^i, b a a oil a>e ^^i ^^ixi^q ^leoiiMb ?ioii a^^si ^101^^01 

ch 212, ^iioiMa ^^011 nm\o\ a^oiisj m±m s^m cf^^Hsi aioia&oi g^soi 21 

a. si^^ 93 2^2voiib >iioi m<m aioiaaoii a:>i3££ ^isib ci^;H2j ^i^ ^^xi^a^^ n 
^soi an, egyxi^a Eall oi ^^ A | 3 |- aao^oi 33901 ho. saor aw 
b ms ^aacH §f4:^ s^hj m^oii ?ui of£i . Eai2i a^e ^tM^ib a^g ^eoi isaoi 
sijI. sf^^ S3 ztafodfc a^e ^»2i ui¥ ktofb ^H^?^2f Eaiei a^e 

k^M^ib ^soi Hb »^stoi g^sjoi ao. nan, a*rs 2|2ta aoiib 
a^3H2i a 1 mxi a 3 § aa §ia^ s^sjch an. o^ns\ m± a^oi Esiiei a^ 2f 

«3i/d. ^loi^a ^2121 g 901 | § a^;H2j noiM hhesi- sioiaa ^^a e&oii §^£ib a 
^;Ha aoia hues a saa ^ aa. 

01 oh, a^e ^&oi e ail 01 a^M s&sfb M&jxi^aoii ^ssxi s^e^ i^a^u, Eaiei 
a^eii kSAi^in s« saioi ^^a^ii aaa 4* aa. 

oia& ^axi^a Jiee asrn^i ?i8HMb ^a, is^ie am >ooia a^nf ^101 Mae sa 
at »oia uHtis a 1 mxi a 3 a^ra ui^a aaa *. no\m a«ra uHae §b 31101 
m Haafs aaact. oioim. mm aaor «« ^ioim a^oii ^sa^ asaaa saa a 
E^isoii s*£ib a^. ^^i a^oii cuesoi ^Sanson Eaiei a^, a^ 
011 a^aoi 311 01 e a on s^e aaafe aioiaae sasffe aoia «nae aaa 

a. oioim. qioiei ana^f 9^1 a£a«a asaii aaa aa^a ^101^ a a ^ 011 =a 
ei a^e E#Ai3ib a 1 uixi a 3 a^gbHaa i^M^ib a 

aaa. oicH/d, a 1, a 2 a a 3 a«rs «naoii ^ch^ 0112^ aiaoi 9^011 399^ 
a 1 luxi a 3 a*fg aaa ^, 9^011 $\xm±= a*t§ ^ea ui^a^i e#ai?i 
2. Eaa a^i E#M5ib saaa. oioim. a«ts ^ea e^^b aoii axim 
9, ®±g 2f2|oj| gaaoi a^ ^3^1 a^^Ha a 1 lhxi a 3 aa iase a^ssoii 
asfcw ^xf^E^ §aa ^. ^loi^aoii jn^m^ a^g a^^Es a^aa. oich/h . 

e 2i a^oii a^aoi ®±m 2121011 ms Basioi sasjb a^^a s^^a^e aaaa. 
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®J\M. 31IOIEaOII Hxfdfb E^E ^B ¥£2j XII >l ^ ^IOIM<!f!5f ^BOI 3xh¥01l ¥1x1 3^ 

z\g^ ^sa me *w®w 3 sfbhj a*ts =»g e^ai^i a*r» ^bsi es^i ^3f 
s sse ema oi^oia 4* 2icf. 

SB, 3IIO|MdHG 88AI0H, 31101^21 SiBOil 3)101^ HH£S CH 83812. #31 CllOIEidHtf g^AI 

oil. cii oi a a a aeon gioiei ahem ch s#8 ^ 210. 01 hh, saiei a^ #31 a 1 lhxi «i 3 

a*Tg 0H^« E^A|3lb 3^ ?S 88AI0II. 311 01 ^ 1E1 E^A|31b Ql 01 a 1E1 

EgA|3lb ?S8 CH 88812. XII 1 LHXI M 3 a*TS ^B S8AI0II #31 mm UHEM S = 
3i|0|e si HHE2I- #31 QIOIEI AHEM QIOI EH HUES CH 888 4 210. ^8, E£ll£! E 
#31 fll 1 LHXI XII 3 a*fr§ dH£t £8A|3|fe 3^ ?8 88AI0H, 3llO|e HHEM ESA|3|b 8 
* ^89 QIOIEI 2HE1 E^A|3lb CH 88^3, 2}± a^ 88AI01I 31I0IM 2HES 

31I0IM Si HHE2I- QIOIEI IE 8 QIOIEI Si AHEM CH 8S8 4> 9lO. 

mm, £21 &3M »oi £ ussi #aioiioii mm aw = d\b <m 3 xiii ggoii en 
»« #Ansi aa&Q. 

HXI, £ 1 LHXI £ 38 8H£ 8101 S ^S2| 8 AIM 01 Dfi *W e^XI^Q 3IB2I ?iO|| CHShOt 
888CK 

£ 18 B ^S2| 8 A| Oil Oil (HE «W egHXI^El 3IB2J dHxl£0|3, E 22} £ 38 E 1011 EAI8 s> 

qi e^Hii^Ei 3ibm i^Hd ii-n '2f in-iire 0&9 *w eai§* beeoid. 

88315(10) flOllte 3fS»»og 2#E 3UO|e£(21) t 311 01 M£ (21)21 §9011 *I»B 31101^ 

hhe(22) as 3ii oi §ti (2i) oil ai mms mm a^(23)8 s»8jt nois twa (21. 22,23)01 c*4oh 1 
#soi aia. nam. 3iioim uhg(2i. 22.23)2} §sj§* #oii $\x\o[^ ^^voii^ 3iioiM^{2i)^ u& 

» 3f£»82S 0SS XII 1 LHXI XII 3 a*SG(24)(25)(26)3} 2W2I asfrSa(24)(25)(26)2| SB Oil 

?)xims=i, aus»82s 3#s xii 1 lhxi m 3 a*s bhe(27)(28)(29)8 sssht a^g 

«H^(24,25.26,27.28,29)0l i#^0^ «Ch 

bHd(24.25.26.27.28,29)8 01° Oil l#£|fe 3}B(91 f 92.93) ¥1011 a«T 82} 

898(121.122. 123)1 H#^b UlSOilAj ^B (91 .92.93)011 ei^ho^l 918 &*t 

§ a^ §5^2^ Mssa. 

va i92j ^# 3i^ §2j smei a^ g§8 ame 3^m 3fs# ^xioii bsb s^a- a^ 
soil ^bui 01011 □esi^ chss^^sj a^oioo a^8 2iomo\ a^s ^boii ^§ ¥M 

21 89 ^01^ 3I80ICK 

a^e^2j ^ 89 ^EIS2J ^^011 2JSK51 3 4-3^ ISabQI. B 1*321 ^AIOII 0}|Aib ^I(R). 
MG). 8(B)S| S«f 89 1&#S 2|2f i^^ « 2iE^ All 3H2| XII 1 LHXI XII 3 
S«fSa(24)(25)(26)0l i#30i HO. 

3912. 3HOIMdHG(21. 22.23)31- S^SdHtf (24.25.26.27.28.29)8 §2 3il 01 Ml 8^(30)01 

901 a a. 

Moisaasjoo) ?ioiib 3ii oi m a^(23)oii e^si^ ^£jcii#(4i)o( g#£ioi ^n. »£a8(4i) m 

011b XI 88 a^»(51)(52)OI g^SOi HQ. 

39H. X-188 8«IS(51.52)a 3H0IM aaa[(30) ^ CHtfe 3|| OI Sfl (21) Oil ja»8KM A||S»82S SS 
£101 QI016ia(61). QIOIEIfl (61)21 ^BOil 9IXIofe QIOIEI flHE(62). Q|0|Eia(61)M¥El M#£l 

oi gm2i x-iir# s^#(5i)oii mms\o\ 91^ ±± a^(63) ^ ±^a^(63)oii memoi uchxi ci§ 

SIU2J XI 88 §^#(53)011 §^£101 2ib £^121 2^(64)1 58^b QIOIEI UHfl(61 .62.63.64.65)01 
§#301 HQ. 01 dH . ^S¥01l/db Ql0IEl<y(61)0l a^ga (24.25.26)011 BxfSlDI. QIOIEI HHE(62) 
3^ HHE(27. 28.29)2} U^of31l ?1xl6t31l 9CI. 

3i|0|^a(21)3f QI0IE1<M(61)8 §f23AI¥01IAi 3l»8J0| DHM^^ i#EM bHISJb 040H2J » 
S^S S2|^P. 2J^2J ^ ^ Oil AH HI 31101^^(21)^ Ql OI El d (62)21 2^V01lfe 31I0IM g 

^(23). 31I0IM 13^(30). ^£3818(41). ±± a^(63). Eai2J a^(64)0l ^ *&x\±am 

8ii2 aa. 

393, QIOIEI UH6! (61 .62.63.64.65)9 &£»IS(41)8 S3 ?l\= afiQK70)0l 1#£101 21Q. 

aSQ|(70)0||fe Eai2i a^(64)l £#A|3|b ?8(81)» QIOIEI 1E(62)M in#A|5|^ ^ 
8(83)0! 88£I0I E8, 31I0IM aeW30)j» 82HI SS9f(70)01lb 31101^ DH£(22)8 E#A|3| 

b ^8(82). XII 1 U1XI XII 3 a«TSfl(24)(25)(26)» ^ £#AI3lb : ?8(84)(85)(86)3f 

XII 1 LHXI XII 3 a«T8 2HE(27)(28)(29)8 **** £^AI3lb (87) (88) (89) 01 §j#£101 21Q. 

393. SS9f(70) flOOfc 2|2|2| CI 01 El (61) AhOI CHI 52Q^ ^XlSfb Xll 1 LHXI XII 3 a«fS 
^B(91)(92)(93). asrg AH £(25) (27) (29) S S3 2ib a^l SiiIHE(95)(96)(97) . 3U0IM 
EHE(22)e 3ilOIM as DHE{97) % QIOIEI flHE(62)S QIOIEI Si BHE(98)3h 8830i 2A 

a. 

01 O, 2|2t2| XII 1 LHXI XII 3 a^S ^B(91)(92)(93)8 §f^aAI¥01|Al M9 
301 an. ^^¥01|A1b XII 1 UXI XII 3 SSrS^(24)(25)(26)« £#AI3lb ^8(84)(85)(86)e 

smoi n\ 1 lhxi n 3 a (24) (25) (26) on *w ^ch^ □sem sisioi sip. 

18. a^e £i HHE(95)(96)(97)b ?8 (87) (88) (89) 8 Bo\0\ HHE (95) (96) (97) Oil 2 

1S1CH S13, 31101^ si 1IHE(97)2} QIOIEI Mi IIHE(98)3f ?9(82)(83)g S8101 31101 ^ 

IIHE(22)2} QIOIEI ID1E(62)01I 2f2» 21301 2iC}. 
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fll 1 LHXI a 3 aSTS ^5(91)(92){93)8 £B<HI SB! tihSf SOL ^2j S^OilAj Eai£i S 

^(64)8 S»8*fe SfS} M^XI^Ei Bfll ESAI2J &EH£ a«EMU. E2il°! 3^(64) HIS E#A| 

5in §f^^ sai as* ags 4= a a. 

$s sai ^oii Aib *. oi^ oil ^af iej a 121 )( 122) { 123)01 ass ^sa 

kSAI^IE* H§1SCM 2ib »»sf( 100)01 aS301 aCL 01 OH, ff»Qf( 100)01 mm HHE(22), CHI 
01 a JBE(62) £ a«r§ AH E (87) (88) (89)1 §X| BE* H 1901 lEia ±S2| 2*8 ¥H 
lg£l01 2lO. 

□aa. »»au 100)011 sisoi a**2s assAi^2j a i mxi a 3 s*s 

5»(91)(92)(93)2| 2 $\Q\\$= ^ 3(R). ^(G), S(B)2| S«T KBI- UE1* *, XII 1 LflX| 731 

3 «a#(121)(122)(123)0l 13901 aCL 

eeoh sei bfsj- aoi. s ^§2j ^ai oil on oil Aib »»ai(ioo)oi k#mb a* 3321 e»oii w ^ 
§ sai 9X12) jh^ioi aaao. raaAi. 7H?aa feoi^i 91ohai ^¥Hf s^a sich^ aaib 2101 
aaaa, oi« 91 mot. ft*ors m& Afoi°i ^ah^ s^i aa. a^g ^521 ^srnaasi 
sUi s^ams* s^gb 501 ^ai ma. 

nam. a* BEie(9i)(92)(93)a »»bkioo) 91011^ s*? radius astoi Eaiei 

a^(64)2f 21£|0i 2ib SF£ a^(141)0! 2f2|o| a ± tf g«o|| g^goj 01 Q[. 

332. S V92I MAI Oil Oil (GE SAI §xl§ 2I52J 8£ gfgOII a 8101 E 4a LI XI E 8c2f 3 
A12| E 1 LHXI E 31 SFOI &AII8I ageCL 

E 4a LHXI E 4cM 358*3. ae?lfi{10) 9101 ESti S*B *. AtfiA! 2*8*01 51101^^(21). 31 
OIM£!(21)0IIA1 StSIb JIOIM a^(22) » >IIOISfl{21)S| BBOII JOOIM BHE<23)1 S»8* 

^|0|euHfl3|- XII 1 LHXI XII 3 S*SG(24)(25)(26)a 0I12J SB Oil £&£Jb XII 1 LH XI XII 3 S* 
gHH E (27) (28) (29) M S»3*fe a^S «H£1 8480. 

51IOIM «fl(21 ( 22 f 23)a B*fS HH£(24, 25,26, 27. 28. 29)1 91 » ESS8 ?S|, SOIte, 3 

s. eai^si Eb, on m m 01^21 s^e^ a^sife enf se^oi ^^i^i 
MSdKn sas 4^ acf. 01 n. Ease eit£M tas 4^e hxik. oie# <g, »§§2£ 
ijgi* ^e ao. 01 s^oiib a #8 »»ff 3B£ aa»n. qb a #8 sas aga 
#3f s^^^oi i^i 4= aa. Ea. Ai-a^^g§a Eb ^i^soii eimoi 

ass ^ ho. 

E 5a LHXI E 5c S 3H0IM 304(30), bl§§ ^?^#3f nS MSrlOl H^E^ ES 

301 a^ bl§§ 2^^}E^ e^if ^, M±M0I H^E^ ESSIOI 2ib dISii 

a uiaa ajbai^woi ffi£a«(4i)a e^Easa- e^a nnei j\x\t= Jt%>% t 

aao. 

3iioiM §aot(30)s s^2i isssei a» "R± ms, m& ^±m Mgmoi saw « saq. 
oioiai, 51^21 e^s soil Ea#e s*ra Aia^sKM aoiEifl(6i) ( aioiEia(6i)2i m&m 

^l£Jb Ql 01 EH iIHE(62). Ql Ol £1 >d ( 61 ) Oil M#£I01 3m2J X|»g §^#(51)011 S^Slb 4:^ 
a^(63)2f a^(63)01l □^£ICH SFU2I X|»g ^^#(52)011 Eai2i 2^(64)1 S 

chioiei hh^i iaea. 

Q 01 El UHa (61 .62,63.64)1 S«8f5| 91 a Ea#8 ttDltS. 3B. S£IS@! Efe. 011 S 1 

01^21 2i2s i^sib &3 ia aE^oi e^sss ^smoi ts» 4^ aa. 01 
an, sasi 9a§2s =4E axia^. oi^# so_ ^^og ^e aa. 01 s^oii^ 
a #8 xixii^ iigsni. a #8 xixitr #a s^^^oi ^^a i§j^ 

satr ^ ao. sa. wa^ssg a^i Eb ^i^aoii si»oi Emm $ aa. 

OIOIAI, a^(63)3f E 511 01 2^(64)1 D^B^ 3 ^BOII 9lx|Sfe XIE^ §^S2| ki¥fl 

xiMmoi 2i5i gaisb xit^g §*s(5D(52)i i^aa. 

oiaa aoiH a sai oil hi oisa (22)011 sas^ot ^saixi ^hiihaieii a«»fc ^E2i qioiei 
flH^s ch ast h 4 aa. 

E 6a LHXI E 6c M &5of3. Ell 01 El dH£! (61 .62.63.64)1 §b £^&t(70)l g^a ^. Sa^(70)l 

5ii oi mi as* oo) a aa Ma^^moi Eaiei a^(64)i E^Ai^ib ?a(8D. ^iioim ahe(22) 

a kftAISIfe ?8(82). 9 01 El IIHE(62)S E#AI9lb ^9(83). XII 1 LHXI XII 3 

a«tSa(24)(25)(26)8 ^ ESAI3lfe (84) (85) (86) St XII 1 LHXI XII 3 S*8 

HHE(27)(28)(29)S H*t E#AI3lb ?a(87)(8B)(89)S 8S8Q. 

aaar(70)s e^2i ^^i aa sa «s. ^^1 ae saa af»»« ast^ ^ ao. ^^i ae aa 
i Mgsfoi es^(70)i asshb s^oiib ^xF2i a^i^j ^a^i »^ai^ ^ aa. 

□ ae. ^iB2i Eta aa 9ioii a^g Ease e^a *, Ms^i^moi af^si aiom<y (62) moi 
oh 9ixi»fe a 1 uixi xii 3 a^e^e(9D(92)(93). a i uixi a 3 a^g nHE(25)(26)(27)i w 

a 1 UIXI a 3 a^g IIHE(94)(95)(96). ^IIOIM HHE(22)1 Sb >1I0IM HHE(97)2f 

qioiei niiE(62)a §b aoia as iihe(98)i aaao. 

01 (EH. ^2|2| a 1 LHXI a 3 a«TS ^5(91.92.93)1 3^ ^9(84.85. 86)1 S5KM XII 1 LHXI a 3 
a^ga(24. 25. 26)011 SJCHSi CH§2£ 21§f2, a 1 LHXI a 3 a*Tg Si HHE(94)(95)(96)M §^ 
^9 (87) (88) (89) a aSKM a 1 LHXI a 3 a^g a = (25)(26)(27)0ll aa»H. 51IOIM 
HHE(97)S ?9(82)8 »8K)I 511 OIM a c (22)011 31o^, QIOIEI 2HE(98)8 §^ 
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^£(83)1 1901 01 01 El 2HE(62)0il BBBCh 

348 5B(91,92.93)j» *W2| ££flHE(94,95.96.97,98)l 99971 «B E3#£ IT0(indium tin 
oxide)2f U£ ¥3 £2 S98 549CM 999 4= 2iO. 

}|0|^ HHE(97)2f QIOlEi 1E(98)M 848 5B(91 ,92.93)1 999b ]}|§0i|Aj 348 5 
6(91,92.93)3 §AI0il 999b CHaOil *4* S92J s ± 3^(141)1 99 9b aiSOIlAi sf£ 35I& 
^AlOil 99S 4* 2iCf. 

oi n v a43 5B(9i. 92, 93)01 ?a(8D» smoi Eta Eaiej a^(64)8 sxi s^e^ nee 

CI. OI 348 ^B(91. 92.93)1 E 6a Oil £2J HI- 2* VOI. E2II2I 3^(64)1 S&ohb aw Mg« 

XI ^Ei 3X118 E#AI3IE^ lilo^U E5II2! 3^(64) BS E^AI3I2 1}±*J g« 3311 g 

E 7a LHXI E 7cm ^5f2, 7IB2I SSI 51(100)1 99B XHW( 100)1 Af 

B&| 2*901 *0II V£f 1QS(121. 122,123)01 991 348 ^B ¥^01 EBSE^ JH^¥(112) 

m i^o, ?s(8i)s iofoi Eaisia^s qm E^Ai^ib ^sdiui 99e 
a. 4^2 ¥ oil ?ixi9b 348 ^b xtBardooxxi 216H b« &b 9ehm sxibo. 

01 Q. »»s^( 100)01 ^2¥2| QIOlEi flHE(65), JIOIM B = (21) » 348 MS 2HE(94,95,96)! S 
^ E#A|3IE^ 4^¥2| 2| 1E13J- 2|BB ^2jl $?XI9E^ B S e CK 

»BQN 100)8 XiyA^90l §8 #71 8M (black matrix) B§!8 MgolOl 991* 4* 2iCf. 

E 8a LHXI E 8cB 85»B, 34 39011 213101 100)21 3>H^¥( 112)011 218*01 £1^*E£ E 

BS 3 48 ^B(91)(92)(93) 91 Oil 3(R). *{G). 9(6)21 34 V& 9 HS( 121 )( 122)( 123)1 

2s ggect. 

34 S§£ JIB ?I0|I E3#l ^4§h ^ flHQySKH 01 ESQ| 91 CHI 371 Si^21 ^^ii 99 
31b 7|£8 WSBCK ^Xil^E^b, B9B XI Sib ^89 4 s XI Oil BSB g^e asfgoH ^ofi 

m 3 48 ^bhi cubs ^9 moioii asm ej^9oi 348 ^boii ±9 ^121 q^mm 99&e 
^Mi iJEjg s«ea. 

^S2J ^ Aldl CHI 213101 ^Ei#l M£o\J\ ^\o\0\ ^S2| 4" 011 B lOi. 3^ 

son ^iei p&j^ ^. xii 1 asrs Msn}iE(95)2f a«r goj QS q,^ a ^o,j ±§ 

21 a& h l E!3fBQ. H2HAI. XII 1 a«TS ti(22)0l 2!£!b JO 1 S 48 ^&(91)2J E1¥^0II 5!^ 

2i ^xi a^si^i ^e^am 5j^2j xii 1 a^ 9Ei8(i2i)8 9«eo. oiojAi, sue »as 

AtSWOI. ^tl^jE^ XII 2 91 3 348 3^(92 X 93)21 E#¥^01l 0118 801. ^^2j a^ ^af i! 

a 8(122)31- 9^2i a«r a si- hei#(i23)s aaecf. 

a^ ^i^oi ofbi a§ ^sh^ej vet ia ^i^oiiAib 4421 a^ 19 s§ Aha 3§s 

;HM3E£ 0IIS 10i. S^SOII 218101 S| . ^, S2| VBf 198 3¥01lb ^IBOil 

S^XH^l ESSH1. S§ 0^31 018901 tS » ^^3hb 121 S§1 ve^ 19 ^5 a^SHO^ 

ea. 01 on ea, s ^soii Mssib a^ ^i^^ vbf sa is is§ xii i uxi xii 3 a^g 
1 e a 21 a\e ^ i§2£ sae *. ^ va va ^s a^#i 9a»9iK »a ao. 01 at a 
01. 3, ^, 92J va aas a^3§oii 21901 xn§i5j2^ sav 4^ sich . at, ^, §21 vai- 
lae aa93i ?ib ^E2i Ma ssoi aastxi »a. 32hah. b vsoii 2J3fw atot 
^a ^ibi xii^i- s^oiib D^32i AhSfi^i mm 4> aicib &§oi sia. 

E 9a LHXI E 9c M S53F^, ^101 (21 ) Oil JnXFSb a^e ^£(91,92.93) ¥bl Xll^3^l ?i3|- 
01, ^101^^(21)^ a48 ^B(91, 92. 93)21 H2Xf¥0il $\%\ ohb ¥^1 ^aiai^o^ 

n »S2| a«fS 3B(91.92.93)8 E^AI^j ^. ^B(91 ,92.93)21 Eta ¥M1 ^^hS 

skm j\\?\&q. n a^, sta sai¥ohai2j 2j a^§ ^bs baiaa. es ¥^ 

(131)8 »SStj» 348 ^Bl *«| »»ata a4S ^BOil §^9 88 UEfyj 310ID. 

OI2h VOI. XO|£ti(21)0| H^£Jb a4g ^B(91.92.93) ¥^S ffl^WB. J||0|M«(21)a 348 
58(91.92.93)01 e^i^ESAM ^^lb 31 « 3HIHAIil^S 4^ 3011 D\\Q\= a^2| XI a 

1 ^Xl& 4= 5BIO-. 

3 QE. ^IB2| E^a 33011 ¥S Ea#l §4^ ^. ¥9 Eatl Ma^ohOl ^Sdll) 

i ernoi kts Eai°] a^(64)oii aisb a^uum ^^21 m±m s^oii aaeu. 

%± a^(141)l aa»^l ¥S Ea#8 IT0( indium tin oxide) Eb. I20( indium zinc oxide)2^ 

a8 ¥3 Ea ens Msmoi aa* ^ hq. 

0\J\M, ^IIOIM flHE(97)2F QtOIS flHE(98)S 348 5B(91 .92.93) a^AIOil l^^b CH 
61 Oil a^(141)l SSSfb 01 S§ B3II0II/H a^(141)Hf §A|0|| S^V 4= 91Q . 

oi ej- aoi, b ^S2j ^ai on oil ina ^eixi^a ^iB2i xii^oiiAib a^ ia#i ^ ^^xi^ 

a ^IBOil HhS 9393I (Hi E Oil, V2f §Eif Mgnxi^a 5IB0I Ofy ^IBOil 9 3 812 ^ 

3IB8 V4VOSW 2518H0^ 9b §!0^a! g^SI 4^ 2iQ. 

6T*B VOI, B V9VEIB M^XI^Ei ^IBOil »S 938PI OfflSOII • *W MS«XI^ 

a ^IBUf &CH 5IB2J VSf HISOilAi 2a6HO^ 9b 11 Qtai SB8I 4> ^OiAi, 5H^88 8 

^ai^ 4> ao. ae. b i^b a4aoii 21901 vsf vai 99971 mmm 0^321 a^sc^b 

4^ &CHAi ^I^S§1 B^^V 4^ 
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#7; at* 
s^tr 1 

§23I5K 

4PI m&J\& 9\0{\ 1^5Elb CI40H°j aioie<y, 

&3| 3U0IM£ Z^OU HI Xf of 01 Cf^3H°l §f±£J S«g §°lo^ Df^3H£J Q|0|Ei>fj, 

»±g 3|^o)i jioieaa tm Qioisgoii 2:1^2^ sieio] 1^9^ a^oHsi * 
Of egHxi^a. 

&D\ HfBj M^XI^Ei 2^2| E2ll&i S?8 k#A|5IE^ g^Sfe ai D 4 ( 

&3| ?I0IIA1 Ai£ ^E.|SCH #31 Ui^OII ?lxl 3F£|. #31 EBH£I t^A|3| 

eh ngsiifr s«frg ^e. 

#3i g« ^oii/h s^g lh¥ s^e k^m^ 3h^¥^ #31 Eaiei s^e 

k«A|3|fe ?80l tsafe »3Q|, 

#21 S^S =B *W2\ g« 91 Oil l*#£J{=r HI 1 UX| HI 3 1 SB} §!Ei, 

#31 EBH2! 2^ 2|2|0il 21901 #3| Srrfcg 2|2|0II !#£ib D40M2I Sf^S^l SB 

ofb sai #xi§ M^xi^Ei 3ie. 

2 

S^S 1011 2JCHA1, 

#31 3U0IM£ 2|2*2| « &h CHI 04OH2I 31101 M HHE; 

#31 QIOI&AJ 2^2| ^cfo,| gggfe a^3H2J QIOlEi 1EI CH SSSffe ^3 SAI §£|g «^9f e 
edXI^Ei 3|£. 

S^ifr 3 

S^S 1011 2iCH Ai , 

#31 »gBfg ^31 BM( Black Matrix) 89£ ii#901 ^§ SAI #£|g ^2} XI ± El 3|&. 
4 

S^S 1011 2101A1, 

#31 a*rs #3i Eaiei s^s ss»fe: h>s> ^^xi^ehoii mms\x\ i^a^ ^§ s 

A| §*|g UfOf MgdXI^Q 3ie. 
S^S 5 
S^S 1011 

#31 a*g Eaiei s^em e^ai^ih m±m 33 2x11011 e§£i3ii g#9b ^§ sai s» 
g sja* e^xi^a 3ie. 

6 

91 (Ml 311 01 e 31|0IM>de £»SUr 31I0IM XHI 1 LH XI XII 3 S^g dH^M l#ol- 

b 93j|2f, 

^3| 31I0IM bH£2* ^31 S&rg UH^M 311 01 M l^^M l^Sr^ B3l|2f. 

^31 311 01 M l^Sf 91011 ^31 311 01 M 2^011 g^SJb &h£X||#M t^Sf^ B31l2f, 

&3| SIE^ISOII S^Sb S^. ^31 S^OII CHS 9 01 ^31 ^E XII #011 S^SJb E3iei 2 

^. ±± &=>o\\ sssioi ^3i 3iioie<Moii m^moi sf^^ s^m §2iofe QioiQ^e ssmfe 

QIOIEI dH<yg ^^oF^ B3I». 

^31 QIOIEI «Ht!3f ^31 ^ESII#1 t^Sfb B3II2I, 

tfJI fiA43 ^31 31101^ i85QtO|| A 0 | Efiliei S^M k#A|9lfe ^2 HI- ^31 HI 1 LH XI «| 3 
S«rSdH^!l ^^^E^ i#A|5l^ SSShfe B3j|2f, 

^3| HI 1, HI 2 HI 3 S^S UH^OII ^CH^ CHgo^ 333^ ^| S^Oll £§r£IE^ 

9^ HI 1 LHXI HI 3 E^B flgSfe B5|l2f, 

^3i ^4:^ g*oii ?iximfe a^e ui^s^e ^^ai^i^ 3H^^2i ^31 Eaiai 

1 IntAOl^ §^ ^SOI Kg^m t^Sfe B 311 2| ( 

^31 SafS ^&2| ti^^ 91011 9IXI3FS. ^31 ®±M S^SIOi ^S^M 3fXI^ 

3H2I HI 1 UiXI HI 3 SB* lEI^l S«fSS0ll 216^01 ^Xf^ES g^ofe B3H». 

#31 3||0|e^oi| Rxlo[±z ^^I^ES ^11316^ B3j|^. 
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2=?® 7 

a?» 6 SJOiAi, 

#31 ^£fflS3J #31 ±± E^9\ AhOI ^SAISa &DI ESS! 3^3 AM Oil JHSS S^g 

8 3H»l8hE^ S«8tfe HAI §X|g «W M2iX|^Ei J\&2\ 

a?s 8 

6011 SiCHAi, 
^5*8 !n8A|3lte £31, 

#31 S«f§ ^E2J k§£ ¥^1 AiatSHs S»»fe 5H§ HAI §X|§ a*Q* MidXI^Ei 

3ie°i nsarei. 
a^s 9 

a^S 60il 2iCH/d , 

#3! THOIMHti SgAIM, #D\ W\^E°\ U&OII 3||0|M EHEM H 9 3812 , #31 QI0IE1dH£! 93 
AIOJI, #3| GIO|Ei£2J 9JQ01I GlIOlEi EHE1 CH 9S8^ ^§ SAj s*°* M2!X|±Ei 3|£2| 31 

a^a 10 

90il 910\M, 

#3! E3I2J 3^2* #31 XII 1 LHXI fl| 3 E^U dH£g k^A|3l^ ^3 §#AI0il, #31 3ilO|e 
AHEM kSA|?|^ ?S2f #31 QIOlEi EHES k#A|5?lb a* ?Si CH 9S8HZ. 

#31 a i lhxi m 3 fists s#aioii, #31 w\m hhes joois hhe^ #31 qioiei 

flHEl QIOlEi £5 IE 8 CH S#5fe HAI #x|§ 3*0* ^xi^EI 3|&2| a£»a. 

a^s 11 

a?s 90ii &oiAi, 

#3| E£JI£! #31 HI 1 LHXI M 3 dH£S k#A|3|^ ?S 94AI0II. #3| 3ilO|M 

EH EM kgA|9lb ^PS^ #31 QIOlEi flHEl k#A|9lb §^ ^31 CH S#o^ f 

#31 ®± E^ S^AIOII, 9i|0|e EH EM }I0IM Mi EHE2f ^^1 QIOlEi EH EM Q] 01 
Ei Mi EH EM CH ggSh^ HAI §X|g M^lXI^Ei ^IE2| 
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